Rotational diffusion of human lipoproteins and their receptors as determined by time-resolved phosphorescence anisotropy.
Time-resolved phosphorescence anisotropy has been used to assess the rotational dynamics of human serum lipoproteins labeled with phosphorescent probes of high triplet yield. Labeling the lipid phase of low density, very low density, and high density lipoproteins with an eosinyl fatty acid revealed the existence of two motions. The shorter time constant was attributed to motion of the chromophore within the lipoprotein particle, while the longer time constant represented the global tumbling of the particles in solution. The measured correlation times for this global motion were about twice those predicted from the Stokes-Einstein relationship. Covalent labeling of the apolipoproteins of the low and high density lipoproteins with erythrosin revealed the existence of segmental motion of labeled domains of the apolipoprotein within their respective particles. The correlation times for this motion were within the range 10-50 microseconds. The binding of low density lipoproteins to receptors on membranes isolated from the adrenal cortex resulted in a freezing of the global motion, but maintenance of the faster segmental motion of the labeled domains of the apolipoprotein. The experiments imply that in these membranes there is no global motion of the low density lipoprotein-receptor complex on the phosphorescence time scale. Similar results were found for the binding of high density lipoproteins to liver plasma membranes. The contributions of nonspecific binding of the labeled lipoproteins to the measured phosphorescence anisotropy were carefully assessed.